Anyone who knows the least little bit of art history (I personally confess to membership in that community) can probably recount the story of Le Salon des Refuse´s, a famous-and some might say infamous-art exhibition that took place in Paris in 1863. It was the era of the Second French Empire, and Baron Haussmann was busily remaking the imperial capital into the glorious metropolis that it is today. In the world of art, the chief arbiter of good taste was the national Acade´mie des Beaux-Arts. The Aca-de´mie sponsored an annual exhibition, the Salon de Paris, which provided the primary opportunity for rising painters to display their work to the public and, more importantly, to potential buyers and sponsors. Participation in the Salon was closely regulated; paintings needed to be approved in advance by a jury according to strict conservative guidelines. In 1863, the jury rejected two-thirds of the proposed entrants, prompting protests by the affected artists and their partisans that eventually caught the attention of Napoleon III. The politically savvy monarch decreed that an alternative exhibition would be held to allow the public to judge for themselves the merit of the rejected paintings. That exhibition, dubbed the Salon des Refuse´s, or ''Salon of the Rejects,'' included works of many now-famous artists, including Camille Pissarro, Gustave Courbet, James McNeill Whistler, and É douard Manet. Not everyone was prepared for the stylistic innovations displayed, and Manet's Le De´jeuner sur l'herbe, which depicted a naked woman cordially picnicking with 2 fully clothed men in the Bois de Boulogne, created a particular furor. The subsequent esteem afforded many of these artists has served to support the opinion that the Acade´mie committed a serious error in rejecting their works.
Just as the jury of the Acade´mie de Beaux-Arts decided what artworks could be exhibited at the Salon de Paris, the reviewers and editors of modern medical journals are the gatekeepers who determine which studies may appear in their pages. Last year, Siler, Lee, and Bero, a trio of researchers from Canada, the United States, and Australia, published a novel study of the peer-review process in the Proceedings of the National Academy of Sciences of the United States of America (PNAS). 4 In ''Measuring the Effectiveness of Scientific Gatekeeping,'' the authors set out to determine how often editors and reviewers made ''good decisions'' regarding which manuscripts to promote and reject, at 3 of the leading general medical journals: the Annals of Internal Medicine, the British Medical Journal (BMJ), and The Lancet. While studies of general medical journals may not be directly transferrable to specialty journals, 1 the results provide some interesting food for thought. The investigators were able to review the decisions on all manuscripts submitted to these journals in 2003 and 2004. As the primary measure for judging whether the correct decision had been made on a given article, they chose the citation count through April 2014 as reported by the Google Scholar search engine.
The 3 journals studied are highly selective. For the period in question, they accepted only 62 of 1008 submitted manuscripts, an acceptance rate of 6.2%. When a paper arrives at one of these journals, an editor conducts a preliminary evaluation to decide whether to send it on to reviewers or to reject it without further input, an action categorized as a ''desk-rejection.'' This latter procedure is a common occurrence at the 3 journals in question: 772 of the 1008 articles in the data set were desk-rejected by 1 or more of them. The remaining 236 submissions were evaluated by reviewers and distilled down to the fortunate 62 acceptances. For the 236 reviewed papers, the investigators also recorded the recommendations of the individual reviewers.
Siler et al 4 compared the number of citations eventually garnered by the chosen 62 with that of the 757 papers that were rejected but ultimately published in other journals. According to the citation metric picked by the investigators, the performance of the peer-review process was mixed. On the positive side, the articles published in the 3 studied journals received more citations, on average, than the rejected articles, and the papers that were most positively reviewed received the most. Among the 62 accepted articles, those that had received no rejection recommendations from reviewers were cited an average of 162.8 times over the ensuing decade, compared with 115.2 citations for articles that at least 1 reviewer had recommended rejecting. In contrast, papers that were rejected after review received a mean 94.7 citations after being published elsewhere, while desk-rejected papers were cited 69.8 times.
So far, it appears that, on the average, the editors and reviewers made the ''right'' decisions, at least according to the number of subsequent citations. However, it could be argued that publication in one of these 3 respected journals initiated a self-fulfilling prophesy: the articles they published were highly cited, at least in part, expressly because they appeared in one of these elite journals, while the rejected articles, at least in part, received fewer citations because they tended to appear in less-elite journals. In fact, further analysis supports this contention. When consideration of the refuse´s was restricted to articles that appeared in high-impact journals other than the 3 being studied, they averaged 212.8 citations, outpacing the mean 143.2 received by the 62 accepted papers.
Even more surprisingly, among the refuse´s, 12 of the 14 most highly cited articles were originally desk-rejected at 1 of the 3 elite journals, and 1 of them was twice the recipient of this ignominious fate. Despite this frosty initial reception, these 14 became the most highly cited of all published articles in the study, substantially outperforming the 62 chosen by the 3 highly selective journals.
Synthesizing all of these findings, the authors concluded that ''editors and peer reviewers generally-but not always-made good decisions regarding the identification and promotion of quality in scientific manuscripts.'' 4(p360) It is hard to argue with the caveat interpolated in this quote; not many editors would claim to be infallible in their decision making. A 2003 editorial in Nature, a journal whose elite status few would contest, admitted to the occasional ''unarguable faux pas'' scattered across the landscape of its distinguished history, including several ''Nobelwinning casualties'' of the editorial process. 2 Nevertheless, there are a number of mitigating factors responsible for the limitations of the contemporary peerreview process, several of which are pointed out by Siler, Lee, and Bero themselves. 4 Accepting for the moment the choice of citation counts as the sole measure of a study's quality, the average number of citations did indeed decline progressively from the 62 accepted papers, to those reviewed but rejected, to those rejected without external review. While it is true that rejected papers that resurfaced in other elite journals were cited more than the chosen 62, Siler et al acknowledged that in conducting this subanalysis, ''we are more likely to be cherrypicking gatekeeping mistakes and ignoring the vast cache of articles that were 'rightfully' sent down the journal hierarchy.'' 4(p362) In addition, Siler et al noted that the projected number of citations is not the only criterion for selecting journal content. ''Some rejected submissions may have been excellent articles that did not fit with the perceived mission or image of the journal.'' 4(p363) Conversely, I would add, some of the accepted articles may have been published with the full expectation that they were not likely to be highly cited, but expressly because they were felt to be high-quality studies that did fit the mission of the journal. The citation counts of the chosen 62 ranged from the 17th to the 98th percentile of all articles in the study; some of the less-cited ones may have been important contributions that happened to address topics in which the research community is not very active.
What about the finding that the 14 most highly cited articles were all rejected by the 3 journals in the study, and most of them desk-rejected, at that? Siler et al hypothesized that these may have been the most innovative of the submissions, and therefore rejected because they did not fit with the prevailing conventional wisdom, much like the paintings relegated to the Salon des Refuse´s in 1863. The authors don't supply us with any article-specific details to reach an opinion on the veracity of this assumption, but there certainly may have been some truth in it. Journals are stewards of the scientific literature, and this may be particularly true for leading journals because the articles they select for publication immediately achieve a degree of prominence. Pursuant to the Hippocratic directive to do no harm, Siler et al stated that ''journals that do not occasionally reject unconventional submissions will publish articles of lower average quality on the whole.... Because most new ideas tend to be bad ideas, resisting unconventional contributions may be a reasonable and efficient default instinct for evaluators.'' 4(p364) However, the authors go on to caution that ''this is potentially problematic because unconventional work is often the source of major scientific breakthroughs.'' 4(p364) Citation counts certainly reflect the attention paid to an article by the scientific community relative to other studies in the same field, but they are an imperfect measure of study quality. An innovative study may go on to be highly cited because it is one of the first in its field, even if its methodology leaves much to be desired. During my years as an editor, I have had to make the reluctant decision to reject a number of papers that I believed would be highly cited. Often these were descriptions of new surgical techniques with insufficient follow-up, or insightful ideas that may have presaged practice shifts in the orthopaedic community but that were not scientifically supported by the study introducing them.
Peer review is a vital if imperfect element of the scientific process. Its mission is to select the highest-quality studies, polish, and promote them. In their role as gatekeepers of the scientific literature, editors and reviewers must be careful not emulate the Acade´mie des Beaux-Arts by discouraging responsible and beneficial innovation. 3 Each December we pause to praise the hundreds of reviewers who generously devote themselves to performing this difficult task for The American Journal of Sports Medicine. Ultimately, the editors must synthesize their evaluations and arrive at stark up-or-down decisions. As I often comfort authors of rejected manuscripts, we are not so arrogant to think that we have a monopoly on the truth, but we approach our task in earnest and strive to do our best. We know that, inevitably, we will be refusing some works that posterity may judge to be masterpieces.
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